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CLAIMS 

What is claimed is: 

1. An optical pickup composing: 
*) J a light source to generate a laser beam of 500 nm or less; 
\ an objective lens to focus the laser beam onto a medium; 
a photodetector to convert the laser beam reflected from the medium into an electrical 
signal; and ft 

a collimating lens arranged bejjween said light source and said objective lens, including 
a diverging lens with diverging power* and a focusing lens with focusing power, 



wherein said collimating lens satisfies the relationship - 1.5 > f/fh, where f is a total 
focal length of said collimating lens, and fh is a focal length of the diverging lens. 



2. The optical pickup of claim L further comprising a beam splitter between said 
objective lens and said photodetector, tiltransmit the laser beam from said light source toward 
the medium through said objective lens, 'and to reflect the laser beam reflected from the 
medium toward said photodetector. t 

3. The optical pickup of claim 1, further comprising a condensing lens between said 
photodetector and said beam splitter, to condense the laser beam reflected from the medium 
onto said photodetector. 



4. The optical pickup of claim 2, w|erein said collimating lens is arranged between 
said beam splitter and said light source. 



5. The optical pickup of claim 3, whi 
said beam splitter and said light source. 



ein said collimating lens is arranged between 
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1 6. The optical pickup of claim 2, wherein said collimating lens is arranged between 

2 said objective lens and said beam splitter. 

1 7. The optical pickup of claim 3, wherein said collimating lens is arranged betw^ 

2 said objective lens and said beam splitter. 

1 8. The optical pickup of claim 1, wherein the optical pickup satisfies the relationship 

2 -0.005 < l/(fl-vl) + l/(G'v2) + ... + l/(fh-vn) < 0.0005, where 

3 fl, f2, and fta are focal lengths of respective lenses, includipl said objective 

4 □ and collimating lenses, from said light source toward the medium, and 

5 5^ vl, v2, and vn, are Abbe's numbers of optical material/of the respective 

6 ^ lenses. 

ru 

£3 

1 ^ 9. An optical pickup comprising: 

2 I K first and second light sources, which correspond to first and second media, 

3 f-3 respectively, to generate laser beams of different wavelengths; 

W 

4 Q an objective lens to focus the laser beams from said firyt and second light sources onto 

act 

5 ^ the first and second media, respectively; 

6 first and second photodetectors to receive the laser^eams emitted from said first and 

7 second light sources and reflected from the first and second media, respectively; and 

8 a collimating lens arranged on the optical path of one of the laser beams having a 

9 relatively short wavelength, said collimating lens including a diverging lens with diverging 

10 power and a focusing lens with focusing power, / 

11 wherein said collimating lens satisfies the relationship - 1.5 > f/fh, where f is a total 

12 focal length of said collimating lens, and fn is a^focal length of the diverging lens. 
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1 10. The optical pickup of claim 9, further comprising a wavelength selecting filter on 

2 the optical axis near said objective lens. 



1 11. The optical pickup of claim 9, wherein said first light source emits a laser beam 

2 having a wavelength of about 400 nm, and said second light source emits a laser beamjiaving a 

3 wavelength of about 650 nm. 





1 12. The optical pickup of claim 10, wherein said first light source emits a laser beam 

2 having a wavelength of about 400 nm, and said second light source emits a lasdr beam having a 

3 wavelength of about 650 nm. 




1 m 13. The optical pickup of claim 9, wherein the optical pickup satisfies the relationship 

2 % -0.005 < l/(fl vl) + l/(f2 v2) + ... + l/(fh-vn) < 0.0005, where 

3 j~ fl, f2, and fn are focal lengths of respective lenses^mcluding said objective 

4 H and collimating lenses, from said light source toward the first or second media, and 

5 u vl, v2, and vn, are Abbe's numbers of optical materials of the respective 

6 H lenses. 

Q 

1 Q 14. The optical pickup of claim 12, wherein the optical pickup satisfies the relationship 

2 -0.005 < l/(fl vl) + l/(f2-v2) + ... + l/(fn vn) < 0.0005, /here 

3 fl, f2, and fh are focal lengths of respective lenses, including said objective 




4 and collimating lenses, from said light source toward theffirst or second media, and 

5 vl, v2, and vn, are Abbe's numbers/of optical materials of the respective 

6 lenses. 

1 15. An optical pickup comprising: 

2 an objective lens selectively arranged opofesite first and second media; 



# 
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3 a first light source arranged on the optical path of said objective lens; 

4 a beam splitter arranged between said objective lens and said first light source; 

5 a second light source arranged on the optical path of the light reflected from said beam 

6 splitter; 



7 a first photodetector to receive light emitted from said first light source and reflected 

8 from the first medium; 

9 a second photodetector to receive light emitted from said second light source and 

10 reflected from the second medium; and 

11 a collimating lens arranged between said objective lens and said beam splitter, said 

12 collimating lens including a diverging lens with diverging power and a focusing /ens with 

13 P focusing power, / 

14 eft wherein said collimating lens satisfies the relationship - 1.5 > f/fh, where f is a total 

* v\ II 

15 focal length of said collimating lens, and fn is a focal length of the diverging lens. 

fu 

° 

1 H 16. The optical pickup of claim 15, further comprising a wavelength selecting filter 

2 u between said objective lens and said collimating lens, to control the numerical aperture (NA) of 

3 :~ x said objective lens. 

a 

in 17. The optical pickup of claim 9, wherein said first light /Source emits a laser beam 

/ 

2 having a wavelength of about 400 nm, and said second light source emits a laser beam having a 

3 wavelength of about 650 nm. 



1 18. The optical pickup of claim 15, wherein the optical pickup satisfies the 

2 relationship -0.005 < l/(fl-vl) + l/(f2 v2) + ... + l/(fn-viri / < 0.0005, where 

3 fl, f2, and fn are focal lengths of respective lenses, including said objective 

4 and collimating lenses, from said light source toward the first or second media, and 
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5 vl, v2, and vn, are Abbe's numbers of optical materials of the respectiv^ 

6 lenses. 




1 19. The optical pickup of claim 9, wherein the optical pickup satisfies the 

2 relationship -0.005 < l/(fl vl) + l/(f2 v2) + ... + l/(fh vn) < 0.0005, where 

3 fl, f2, and fn are focal lengths of respective lenses, including said objective 

4 and collimating lenses, from said light source toward the first or second media, ind 

5 vl, v2, and vn, are Abbe's numbers of optical materials ofjie respective 

6 lenses. 

1 Q 20. An optical pickup comprising: 

2 [S an objective lens selectively arranged opposite first and second media; 

3 a first light source arranged on the optical path of said objective lens, to emit a laser 

4 ^ beam toward the first medium; 

5 M first, second and third beam splitters arranged on the optical 7 path at predetermined 

6 u positions from said first light source toward said objective lens; / 

7 j'p. a second light source arranged on the optical path of the light reflected by the first beam 

8 C3 splitter, to emit a laser beam through the first beam splitter tovprd the second medium; 



9 Q a first photodetector arranged on the optical path of the^ light reflected by the third beam 

10 splitter, to receive the laser beam emitted from said first Ugh/source and reflected from the 

1 1 first medium; 

12 a second photodetector arranged on the optical patfi of the light reflected by the second 

13 beam splitter, to receive the laser beam emitted from sa^i second light source and reflected 

14 from the second medium; and 

15 a collimating lens arranged between the second and third beam splitters, said 

16 collimating lens including a diverging lens with diverging power and a focusing lens with 

17 focusing power, 
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18 wherein said collimating lens satisfies the relationship - 1.5 > f/fh, where f is a tc^al 

19 focal length of said collimating lens, and fh is a focal length of the diverging lens 

1 21. The optical pickup of claim 20, further comprising a wavelength selecting filter 

2 between said objective lens and said collimating lens, to control the numerical apertpe (NA) of 

3 said objective lens. 

1 22. The optical pickup of claim 20, wherein said first light source en^its the laser 

2 beam having a wavelength of about 400 nm, and said second light source emi^ the laser beam 

3 having a wavelength of about 650 nm. 



1 23. The optical pickup of claim 20, wherein the optical pickup iatisfies the 
lH / 

2 relationship -0.005 < l/(fl vl) + l/(f2 v2) + ... + l/(fh vn) < 0.0005, Miere 
Co / 

3 fy fl, f2, and fh are focal lengths of respective lenses, including said objective 

4 It and collimating lenses, from said light source toward the first or second media, and 

5 ? 3 vl, v2, and vn, are Abbe's numbers of optical materials of the respective 

6 £3 lenses. 

W 
C3 

1 hi 24. The optical pickup of claim 22, wherein the optical pickup satisfies the 

2 relationship -0.005 < l/(fl vl) + l/(f2 v2) + ... + l/(fn vn) < 0.0005, where 

3 fl, f2, and fn are focal lengths of respective^ lenses, including said objective 

4 and collimating lenses, from said light source toward the fnst/or second media, and 

/ 

5 vl, v2, and vn, are Abbe's numbers of optical materials of the respective 

6 lenses. 



1 25. An optical pickup comprising: 

2 an objective lens selectively arranged opposite first and second media; 
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L 



3 a first light source arranged on the optical path of said objective lens, to emit a las^ 

4 beam toward the first optical disk; 

5 first, second and third beam splitters arranged on the optical path at predetermined 

6 positions from said first light source toward said objective lens; / 

7 a second light source arranged on the optical path of the light reflected by the- first beam 

8 splitter, to emit a laser beam through the first beam splitter toward the second medium; 

9 a first photodetector arranged on the optical path of the light reflected by the third beam 

10 splitter, to receive the laser beam emitted from said first light source and reflected from the 

11 first medium; 

12 a second photodetector arranged on the optical path of the light reflj&ed by the second 

13 fn beam splitter, to receive the laser beam emitted from said second light source and reflected 

14 ^ from the second medium; and / 

15 « a collimating lens arranged between said objective lens and the third beam splitter, said 



16 ry collimating lens including a diverging lens with diverging power and a focusing lens with 

£3 

17 ljl focusing power, 

18 3 s wherein said collimating lens satisfies the relationship - lC5 > f/fh, where f is a total 

19 □ focal length of said collimating lens, and fn is a focal length of^he diverging lens. 

: - 3 



1 -~ 26. The optical pickup of claim 25, further comprising a wavelength selecting filter 
u It 

2 between said objective lens and said collimating lens, to y eontrol the numerical aperture (NA) of 

3 said objective lens. 




1 27. The optical pickup of claim 25, whereiifsaid first light source emits the laser beam 

2 having a wavelength of about 400 nm, and said sejxmd light source emits the laser beam 

3 having a wavelength of about 650 nm. 
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1 28. The optical pickup of claim 25, wherein the optical pickup satisfies the relationship 

2 -0.005 < l/(fl vl) + l/(f2 v2) + ... + l/(fh vn) < 0.0005, where 

3 fl, f2, and fh are focal lengths of respective lenses, including said objective 

4 and collimating lenses, from said light source toward the first or second media, and 

5 vl, v2, and vn, are Abbe's numbers of optical materials of the respective 

6 lenses. 

1 29. The optical pickup of claim 27, wherein the optical pickup satisfiesyihe relationship 

2 -0.005 < l/(fl vl) + l/(f2 v2) + ... + l/(fh-vn) < 0.0005, where 

3 fl, f2, and fu are focal lengths of respective lenses, including said objective 

4 Q and collimating lenses, from said light source toward the first or second mraia, and 

5 vl, v2, . . . , and vn, are Abbe's numbers of optical materials of the respective 

6 ;% lenses. 

ru 

I J § . - 

1 u 30. The optical pickup of claim 2, further comprising a condensing lens between said 

2 [ A photodetector and said beam splitter, to condense the laser beam reflected from the medium 

3 J^j onto said photodetector. 

Q 

1 r\ 31. The optical pickup of claim 30, wherein said colliitfating lens is arranged between 

2 said beam splitter and said light source. 



1 32. The optical pickup of claim 30, wherein said collimating lens is arranged between 

2 said objective lens and said beam splitter. 

1 33. The optical pickup of claim 31, wherein tlfe optical pickup satisfies the relationship 

2 -0.005 < l/(fl vl) + l/(f2-v2) + ... + l/(fh vn) < 0/0005, where 
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3 fl, f2, and fa are focal lengths of respective lenses, including said objective 

4 and collimating lenses, from said light source toward the medium, and / 

5 vl, v2, and vn, are Abbe's numbers of optical materials of the respective 

6 lenses. * ^ 

1 34. The optical pickup of claim 32, wherein the optical pickup satisfies the relationship 

2 -0.005 < l/(fl-vl) + l/(£2-v2) + ... + l/(fh-vn) < 0.0005, where j 

3 fl, f2, and fh are focal lengths of respective lenses, including/said objective 

4 and collimating lenses, from said light source toward the medium, and / 

5 vl, v2, and vn, are Abbe's numbers of optical materials of the respective 

6 S lenses. / 

1 / 

1 ;p 35. The optical pickup of claim 2, wherein the optical pickup satisfies the relationship 

2 J -0.005 < l/(fl vl)-hl/(f2 v2) + ... + l/(fn vn) < 0.0005, where / 

3 N fl, f2, and fh are focal lengths of respective lensesf including said objective 

4 and collimating lenses, from said light source toward the medium, and 

5 H vl, v2, and vn, are Abbe's numbers of optical materials of the respective 

6 *«j lenses. / 

i / 

1 36. The optical pickup of claim 5, the optical pickup satisfies the relationship -0.005 

2 < l/(fl vl) + l/(f2-v2) + ... + l/(fti vn) < 0.0005, where / 

3 fl, f2, and fh are focal lengths of respective lenses, including said objective 

4 and collimating lenses, from said light source toward the^medium, and 

5 vl, v2, and vn, are Abbe's numbers of optical materials of the respective 

6 lenses. / 
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1 37. The optical pickup of claim 6, wherein the optical pickup satisfies the relationship / 

2 -0.005 < l/(fl vl) + l/(f2 v2) + ... + l/(fh vn) < 0.0005, where / 

3 fl, f2, and fa are focal lengths of respective lenses, including said objective 

4 and collimating lenses, from said light source toward the medium, and / 

5 vl, v2, and vn, are Abbe's numbers of optical materials of the respective 

6 lenses. / 

1 38. The optical pickup of claim 7, wherein the optical pickup satisfies the relationship 

2 -0.005 < l/(fl-vl) + l/(f2*v2) + ... + l/(fQ-vn) < 0.0005, where / 

3 fl, f2, and fn are focal lengths of respective lenses, includingpaid objective 

4 □ and collimating lenses, from said light source toward the medium, and / 

5 £ vl, v2, and vn, are Abbe's numbers of optical materials ojfthe respective 

6 5 lenses. / 



1 il 39. The optical pickup of claim 11, wherein said first light source emits the laser beam 

2 having a wavelength of about 400 nm, and said second light source emits the laser beam 

3 Q having a wavelength of about 650 nm. // 

W / 

1 % 40. The optical pickup of claim 10, wherein the optical picKup satisfies the relationship 

2 -0.005 < l/(fl vl) + l/(f2 v2) + ... + l/(fh*vn) < 0.0005, wheref 

3 fl, f2, and fh are focal lengths of respective lenses, including said objective 

4 and collimating lenses, from said light source toward the first or second media, and 

5 vl, v2, and vn, are Abbe's numbers of optical materials of the respective 

6 lenses. ^ 

1 41. The optical pickup of claim 11, wherein the optical pickup satisfies the relationship 

2 -0.005 < l/(fl vl) + l/(f2-v2) + ... + l/(fn vn) < 0.000|, where 
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3 fl, f2, and fn are focal lengths of respective lenses, including said objective 

4 and collimating lenses, from said light source toward the first or second media, and 

5 vl, v2, and vn, are Abbe's numbers of optical materials of the respective 

6 lenses. 

1 42. The optical pickup of claim 10, wherein said first light source emits the laser beam 

2 having a wavelength of about 400 nm, and said second light source emits the lasp beam 

3 having a wavelength of about 650 nm. 

1 43. The optical pickup of claim 16, wherein the optical pickup satisfies the relationship 

2 p -0.005 < l/(fl vl) + l/(f2-v2) + ... + l/(fn vn) < 0.0005, where / 

3 | fl, f2, and fn are focal lengths of respective lenses, including said objective 

4 ^3 and collimating lenses, from said light source toward the first or Seconal media, and 

5 fU vl, v2, ., and vn, are Abbe's numbers of optical materials of the respective 

?^ 

6 m, lenses. 

3 

u 

1 □ 44. The optical pickup of claim 21, wherein said first li^tit source emits the laser beam 
US / 

2 C3 having a wavelength of about 400 nm, and said second light source emits the laser beam 

fl 

3 ?3 having a wavelength of about 650 nm. 

1 45. The optical pickup of claim 44, wherein theJ&ptical pickup satisfies the 

2 relationship -0.005 < l/(fl vl) + l/(f2 v2) + ... + l/(fh*vn) < 0.0005, where 

3 fl, f2, and fn are focal lengths of respective lenses, including said objective 

4 and collimating lenses, from said light source toward the first or second media, and 

5 vl, v2, and vn, are Abbe's numbei/S of optical materials of the respective 

6 lenses. 
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1 46. The optical pickup of claim 26, wherein said first light source emits the laser beam 

2 having a wavelength of about 400 nm, and said second light source emits the laser beam 

3 having a wavelength of about 650 nm. / 

1 47. The optical pickup of claim 26, wherein the optical pickup satisfies the relationship 

2 -0.005 < l/(fl-vl) + l/(£2-v2) + ... + l/(fh-vn) < 0.0005, where / 

3 fl, f2, and fa are focal lengths of respective lenses, including said objective 

4 and collimating lenses, from said light source toward the first or second medra, and 

5 vl, v2, and vn, are Abbe's numbers of optical materials pi the respective 

6 lenses. 

C3 

1 ;2 48. The optical pickup of claim 46, wherein the optical pickup /atisfies the relationship 

2 -0.005 < l/(fl vl) + l/(f2 v2) + ... + l/(fh vn) < 0.0005, where 

3 TU fl, f2, and fh are focal lengths of respective lenses, including said objective 

4 p and collimating lenses, from said light source toward the first or second media, and 

5 f v vl , v2, . . . , and vn, are Abbe's numbers of optica/ materials of the respective 

6 £3 lenses. 

W 

o 

1 ;t 49. An optical pickup comprising: 

2 a light source to generate a light beam with wavelengths between roughly 400 nm and 

3 650 nm; 

4 an optical element to focus the light beam onto afmedium; 

5 a detector to detect the light beam reflected from the medium; and 

6 a collimating lens arranged in an optical pathjbetween said light source and said optical 

7 element, 

8 wherein the optical pickup focus the light J5eam onto the medium with negligible 

9 aberration. 
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1 50. The optical pickup of claim 49, wherein said collimating lens comprises^ surface 

2 with a diverging power, and satisfies the relationship - 1.5 > f/fh, where 

3 f is a total focal length of said collimating lens, and 

4 fh is a focal length of the surface with diverging power. 

1 51 . The optical pickup of claim 50, further comprising a XI 4 plate disposed in an 

2 optical path between said collimating lens and said optical element. 



1 52. The optical pickup of claim 51, further comprising a beaiysplitter disposed 

2 q between said collimating lens and said A/4 plate, wherein said beam splitter 

3 % transmits the light beam from said collimating lens to said M4 plate, and 




4 H ~ reflects the light beam from the medium to said detector. 



ctor./ 



; 3 



1 L 53. The optical pickup of claim 50, further comprising a XI 4 plate disposed in an 

2 \ A optical path between said collimating lens and said light source. 

b 

1 C3 54. The optical pickup of claim 53, further comprising a beam splitter disposed 

O / 

2 between said light source and said XI A plate, whereiiysaid beam splitter 

3 transmits the light beam from said light source to said A/4 plate, and 

4 reflects the light beam from the medium to/said detector. 



i toysa 

7 



1 55. The optical pickup of claim 50, wherein said collimating lens further comprises a 

2 focusing lens with focusing power disposed between the surface having the diverging power 

3 and the medium. 
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1 56. The optical pickup of claim 55, wherein the surface having the diverging power 

2 comprises a diverging lens. / 

1 57. The optical pickup of claim 56, wherein said optical element comprises an 

/ 

1 58. The optical pickup of claim 57, wherein the optical pickup satisfies the relationship 

2 -0.005 < l/(fl-vl) + l/(£2-v2) + ... + l/(fh-vn) < 0.0005, where / 

3 fl, f2, .. ., and fh are focal lengths of respective lenses/including said objective 

4 and collimating lenses, from said light source toward the medium, and 

5 □ vl, v2, and vn, are Abbe's numbers of optical materials of the respective 

6 lenses. / 

I / 

1 I U 59. The optical detector of claim 58, wherein said light source and said detector 
C3 / 

2 U comprise a light emitter/detector device that generates the hght beam and detects the light 

3 j\ beam. / 

1 / 

1 C3 60. An optical pickup comprising: / 

□ / 

2 r5 light sources to emit respective light beams of different wavelengths of less than 

3 roughly 500 nm; / 

4 an optical element to focus the light beams onto respective media; 

5 detectors to detect respective light beam^eflected from the media; and 

6 a collimating lens arranged between said light sources and said optical element, wherein 

7 said collimating lens comprises a surface wj^th a diverging power, 

8 wherein the optical pickup focuses /light beams onto respective media with negligible 

9 aberration. / 

' 38 
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61. The optical pickup of claim 60, wherein said collimating lens satisfies the 
relationship -1.5 > f/fn, where 

f is a total focal length of said collimating lens, and 
fh is a focal length of the surface with diverging power. 



62 The optical pickup of claim 61, wherein said collimating lens further comprises a 
focusing lens with focusing power disposed between the surface having the diverging power 
and the media. 



63. The optical pickup of claim 62, wherein the surface having the 7 diverging power 
comprises a diverging lens. 





64. The optical pickup of claim 63, wherein said optical element comprises an 
objective lens. " 



65. The optical pickup of claim 64, wherein the optical/pickup satisfies the relationship 
-0.005 < l/(fl vl) + l/(f2 v2) + ... + l/(fh vn) < 0.0005, where 

fl, f2, and fh are focal lengths of respective lenses, including said objective 

/ 

and collimating lenses, from said light source toward the medium, and 

fl 

vl, v2, and vn, are Abbe's numbers of optical materials of the respective 

lenses. 




66. The optical detector of claim 65, wherein at least one of said light sources and one 

li 

of said detectors comprise a light emitter/detector ; device that emits and detects a respective 
light beam. 
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67. The optical detector of claim 65, further comprising a wavelength selecting filter, 
wherein said wavelength selecting filter controls the numerical aperture of said objective/lens 



based upon the wavelength of respective light beams. / 

/ 

68. The optical detector of claim 67, further comprising beams splitters disposed 

/ 

between respective light sources and said collimating lens, wherein said beam spjitters reflect 
respective light beams, and transmit other incident light beams. 




69. The optical detector of claim 68, wherein at least one of the ligfit beams has a 

/ 

wavelength of about 400 nm, and another of the light beams has a wavelength of about 650 
run. 



70. The optical detector of claim 68, where at least one ofrsaid beam splitters is 
disposed between said wavelength selecting filter and said colligating lens and reflects at least 
one of the light beams from a respective media onto a respective detector. 




71. A collimating lens comprising: 
a diverging lens with diverging power, 

wherein the collimating lens satisfies the relationship -1.5 > f/fn, where f is a total 
focal length of the collimating lens, and fh is a focal lJigth of said diverging lens. 

/ 

72. The collimating lens of claim 71, further comprising: 

a focusing lens with focusing power disposed between a light source and said diverging 

lens. 

73. The collimating lens of claim /f 1, further comprising: 
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2 a focusing lens with focusing power, wherein said diverging lens is disposed between a 

3 light source and said focusing lens. 

1 74. An optical system comprising: / 

// 

2 a light sources to emit a light beam of less than roughly 500 nm; 

/ 

3 an optical element to focus the light beam onto respective media; 

4 detectors to detect respective light beam reflected from the media; and 

5 a collimating lens arranged between said light source and raid optical element, wherein 

6 said collimating lens comprises a surface with a diverging powe/, 

7 wherein the optical system focuses the light beam onto^respective media with negligible 

8 n aberration. 

1 %B 75. The optical system of claim 74, wherein sai<f collimating lens satisfies the 

2 FU relationship -1.5 > f/fh, where 

3 u f is a total focal length of said collimating lens, and 

4 f fn is a focal length of the surface with diverging power. 



1 £3 76 The optical system of claim 75, wherein said collimating lens further comprises a 

2 jisj focusing lens with focusing power disposed between the surface having the diverging power 

3 and the media. 



1 77. The optical system of claim76/ wherein the surface having the diverging power 

2 comprises a diverging lens. 




1 78. The optical system of claim 77, wherein said optical element comprises an 

2 objective lens. 
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1 79. The optical system of claim 78, wherein the optical pickup satisfies th^relationship 

2 -0.005 < l/(fl vl) + l/(f2 v2) + ... + l/(fti-vn) < 0.0005, where 

3 fl, f2, and fa are focal lengths of respective lenses, including said objective 

4 and collimating lenses, from said light source toward the medium, and jj 

5 vl, v2, and vn, are Abbe's numbers of optical materials' of the respective 

6 lenses. / 

1 80. The optical system of claim 79, said light source and said^detector comprise a light 

2 emitter/detector device that emits and detects the light beam. 



1 o 81. The optical system of claim 79, further comprising^beams splitters disposed 

2 m between said light source and said collimating lens, wherein^aid beam splitters reflect and 

3 J? transmit other the light beam. 

f ^ 

1 |U 82. The optical system of claim 81, where a^feast one of said beam splitters reflects 

2 u the light beam from respective media onto said detdctor. 

□ 

Q 
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